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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
inspection of holes using a charged-partlcle beam, 
capable of inspecting the conditions of the numerous 
holes in a relatively short time. 

SOLUTION: A control device 11 controls a deflection 
control circuit 7 on the basis of data about the 
positions of contact holes formed in a sample 4, to 
deflect an electron beam EB toward the center portions 
of the contact holes at intervals, the positions of the 
contact holes originating from the contact hole serving 
as a reference. The deflection of the electron beam is 
effected by two deflection coils 5, 6, in which case the 
electron beam is deflected by a function called the beam 
shift 
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i ] a*©*- jirtWBj&s tiitvmcmttt. 

^e-Afcjiftu #-Ji/»»^©WWi*e-A©lH 

& 

©«TO*t^A*JlHvfc#-Jl/©tjaE#ffi. 
[111*314] KW<c*-Jbft*)iWSBHCffl*3nfc 

#5 1 IE$£©ffi*ft^t'- A£fflt>fc*-rt'©fcS# 

in^me] smcc itm&T-t-A^^SL. c© 

^©{iS-f - ^^#-5, if #S 1 fa*8©#®&^- tf- A 

[»*S7] ttB^-aKcS-^*. K8±©4>tt< £ 

k-#3r©$i$*£t,>B? •>:/©. W<tfcl>io© 
*-;UOtaK:«!Sei/r. OS?-* iH^I4H©fiS 

wac2*iiiE-j-*«tt*w-r*i»«5i i ib»i©»««- 

MVP* 8 ] 3HR©*-;l/iWI*fiSS ftfc*WbM(H) £ 

*. ^©flW*tcdS*i*#-.«'©fiMK:W£0. »6 
txfc<igr-*K:a^£. flk©««K:teW5*-;i/SB# 

tc^^c/tcifm^ Acinar * «t 5 tc i, fc^m 
e^-^-Aiffli^*-^©!^^. 

[0 00 1 ] 

[»«©«•<■ *^»] **MflB. 

K-A*ffli>. #sm*^<-f^©iaKiH-ejeBRsn* 
*-iu©iMKrffi«:H-ri. 

[0002] 

[ft*©8ffi] ^S&tVW^B. S^y=i>*©!>i^ 
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mfttff4*if «>i£i? C £ «c J: o -Ctt9ltt8tt*ff 5 J: 5 

[ooo3]*aM*f/<-Y^*iaw*iia-c. c©n 

(cnvd'^ h*-;i/©^*~>4»*L. *©&Jif&i5 

[0004] C©J:5&3>** htf-.rt'OJ&jSKfcO 

9 . *-;b©#Kuy*h©3£ffi&£-#*s 
10 £. ^Btaessnfc^tMt^^^BiEsa*^* 

[0 00 5] c©fc*n>*d' h*-;l/*^fiSl/fcf* % 

*-jwwejaa«»*«aEf* c £ b. *©a©*BtxB 
j5tta©^aiB©i!WT*ff 9 c £ 4>rs s. 

[0006] 

[»W*»ISai/J:^if SUM] ±K0fc3>** h* 
-^©K«©«aEB. *-iHWB(di3 tifctWsKc# 1/ 
20 r. Mi«l^t-A*4SG, 

*5#^e>ti-S. 3>££ h*-;WB^'J 

3>3?©^i^©ffi«>T£iS[©? ? 7e:£(C£&i9We> 

^e-A£j£3E0&ttft«&fc&(.>. 
[0007]Mxlf. 8-f>??x^©Efi«. $>J3 1 

4 cm' -r?*0. c©igm. m^-tr-A©^^x^^ 

*jaET*l«nB««»T«eiBI4ft4. *fc. ffifC^x 

^©*H*tfOEttr. i«e©iiJii^w**aEf 

30 4>m : F-t-A©^affiaB^ J F-K , -A©^2{c£or^ 
mK**i>t>©r. c©»^r*>m^^-A©^SB#ra 
Bjmn^fts. 

[0 0 0 8 ] $#SWB. C©.k 5 ftjSKftdTaShfc 
4>©-C. *©BWB. IWWJS^HUC^K©*-^©*? 

ji/©*aE*tt**B-ra«:*a. 

[0009] 

[wi*»» , rsfci&©*a] »i©i»i{c»-5<wi 

ti^f-A^l^c^-^C^^B. ^fS©*-^ 
40 J&smSftfcgt**K#S&^tr-A£J^O. *-^gP 

-5^r*-;b©t^ i &^S-ri.«l2^SK:fei ( >'r. 
«c»JdE3tifc*-*©ffiBf l -*K»-3*. ffm&*V 
-A**-n«»«:jROTRCflCflli5iL. #*-^a»© 

[ 0 0 1 0 ] m 1 ©IMB-CB. SfWfi^t- A**-;U 

t-AiiHifj-si^jcor. tt9^n«9iirr«. m 

so 2©^it«. rt^S l ©HH3{cte(,jr#*-;i/©ctJCc 
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[0 0 1 1 ] %3<D&WVit> tt1QM<D!mtCis\,> 

[0012] »5©*WC«. M#S4©ft9i«:i)l> 
■C, tW«:#-**»l«T*l»Kfli*3ftfc&*-;U© 10 
ffiKf*— 4r|*. CAD«Cj:oTfBS3ftfcf r -*-C*a 

[0013] m$m 1 ©WJJKfcH 

- $ 6 C £ £#Si i b r i> i> . 
[0014] 3F7CJMTCB. HM^I 1 ©»DiCC*l> 
r> #*-;b©ligr-$<tJI^©{4ai©raK:. H 
fcrfpofflitcj: 9 ^F©iUStcJ:->rfi 

[0015] JH8©JWC«. £*©#-JHWBfi&<&*i 
fc*KW«l»*)iBl/^WaWSnfcK»©»^. &**©*$ 

^©^Kfcc^r^mfw^-A^^SL. c©^a«: 
n**-^©tt«*i«eo. ccff^nfcfig^-f tc 

»^Tffi©(H«(c*W*j||!e«ff9Ci*W«iL'C 

[0016] 

[»W©H*©^B] fclT. 0ffi?r#ML-C*^W©il 

*©jB«*am«:a»wra. 0 1 B**w*i£Ki-r*fc 30 

tf>©j£$m^S&^>*r A©— 0!l4^or*jO . 1 B 

[0 0 17] mTf-AEB«|g{C2g©<@|fi]3'CJU 
5, BtcfcoOBSiSti. 1^4(03*1 3 ft*, ffilfrn 
-OU5. 6KBmM0IItt7fe6tiffl@#tf^<*ti 
3. tOT4^©«*l^-AEB©JjMfK:«fcoT»£Lfc 

[0018] tttt»8©MtfHI*B. iiitiS9«:J:or 40 

Wi 5 tifcf*. AD £&gg 1 0 fc J: o T f*5? * JMt*K 

SBftsn. y*y- 1 4tcffiM<*ti*. MflMi ib 
<mManaB7. a Dg&gi o*tm4 tfts-e^ttfe 

1 2*II»T5KIW*1 3*M«TS. « 

fc. y * y - 1 4 tcBflHMsasn 1 5 jweks *vct> 

[0 0 19] H2B«B0**iO-C©->x^SW4** 
l/TTte*). 02 (a) B?x^t#ft:£{*£^l,-C<,>S„ 
$XM|*f44CCtt£t»©*7:/C#^fiR3ttTfeg. C 50 
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o 1 u m n #[6]© i , R o m*|6l© j ©14gffiffi©m& 
a©f-^C. (i, j ) ZM2 (b) CC^To 
[00201 12 (b) Kitfcf ^C. (i. j) 

©rt. HHWfcB«*tf-AK:J:oTtfttSft4«WB 

«3fi**MBW* Uf— i?) ©»»*fft>rJc«T- 
K-A©fl||«i«:j:-9r©*«aEttf9WK/MWA 1 - 

[002 i ] c©?»^c. (i. ntc-sttimm 

/MW*A, -A„ ©rt©flE«©/Jv«WlA» £02 (c) 
torf. C©/h£«A,, KB. £&©3>jt2 F-*-;l/ 
H 1 ~H„ *qgfiSSnrt>S. fcfc. fflOsHBtitCfcH 

2 (c) K^Ufc£l5S©3>*2htf-;ba*ffg©ti[ 

[0 02 2] ccr, 'J^*SA k rt©3>£* 

h» -h„ ©«aw3i»raiHa-j-4. *r. *«*Ai 

©H«<P<i>&g#s^-t-AE B©7tttoi-5c-r-s <t 

^CCX^-S^l 2£HIHrf £„ CO^f-i/ 1 2©ig«j 
B» iMSpggl lKioTX^-yigSWSflU 3£$(J®I 

[0 023] ftfc\ /MMA, ©BW*J:Df*©it>K:» 
J«3tiri>*3>iri'h*-il/H 1 ~H. ©&&&■ 

b. iWtwwcfcisc&ai-c**. *a>* 

* h*-;l/©ttB«CADKJ:oTStt3n. C©CA 

■Cl>5*>6» CAD^-^fcfJffl-f SC£JCJ:9:3>£ 
*h*-;bH, ~H„ ©ffiMftlKB. WaiSt*. 
[0 024] COrO** h*-^H, ~H„ ©ffiBfii 
g£SfrCAD-r-£B, -r— £^*'J — 1 4(CtSW3 
tiTfc«5> CCr-^Cca-^TiMiJggl KWf- 
2©iBtt*fir5. Xf— 1 2©3f^O»S&*^T 
Lfcf£. ^CC/Jn^Ai, F*9©f$S©3>4r^ h^-Jl/* 

ffit^r. xf-yi 2©#»ffig«t#5<ig-fft©$tH 

[0 02 5] C©fi[g-rn©^fflB. 1^©3>4f f h 

A*2^7cS i )(c^a-r^cicc e t:-,rtf^. -rftt>fe v 

C ©^SK J: -3 Tf# h ixtc 2 ^c«-T-«ttU« 8 "CtMH 
L/, C©KWMt<Wca-5jr. *-ah, ©^-fiCfi 
■4*B©*ill4©m«fti!lJE"r*Ci*s-P*4. C 
©J:5tcorjWS3hfcffiB©rh*(c«-3* % ffe©3 
h*-;b©(4g©7 ; -^B*f ';^U-^a>5 

ns. +^ffiS©**xf--^-cB. c©® 

aB^BT*s. 

[0 02 6] ^fC. ^HittSnVjr^h^-JUH, 
S*iL/cSn> : SJd7 h*-;b©fig©-r--$&cg--5 
*. »Sgl ltt(Bl^iH«PS»7«HBlU. 
AEB£§3>*£ h*-^©**S8»«c^tC^lCfW:<i 
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5, 6&c<fc-5Ttr:bti*#. -?■©!£. V-AisyhtW 
3fel40k;Wt^SJ:^«:{i[Sj$ns. coign. 

[0028] fc/c'L. f- Aisy h&t|-cm-¥-e-A£ 10 

§3 ^ * * h *-;Kc^^(cin6]-r c t wmm 
■tm^f-AfcMsj-rsj; sfcorfcan. 

[0029] iiSm? f- A©?RDW©<Bfi©l£. ^ 
T-f -A E BB&3 > * * h *-;U©* -C^-CBlrS© 
JHi»WIBIff±l/T:MW3*i*J:5K:«ai3*i*. C©3 
£ h ^-^©ST-f - A©Rglt5C<fc -jt^l/fc 
2**^1*. 2^S^*IHlS8K:J;or^ai3n-5 0 

[0030] tfcfflg8©fcfflfl^tt. JWISgCCfcoT 20 

5-CBy*y-14©F*jS*SI*A:0. m^t-A©fiS 

w k <fc r» r ff 6 titcm wm#©?fis-e © 6 © wt&g 

©g{fc©tfl§K: i 0 > ^ft^ti©3 > * * h *-**«iE 
Kt*^*>©flK*tfli». *©*§m£^ii* t *i©3>* 
i> t-*-;b©agj^Si^KIBtIT^o 
[0031]c©J:^«:l -c#^©/Jn^ a k ?j<d±x 

© 3 > £ * b * -^©mT- tr- ACTRO'^O'OMt^ 
*r7L/cf&, X^-S^l 2*S£SbS*l, 'NgpgAkiR 30 
9£o;M^$©^fc^t'~A©3fc#0#-&3 

rt©3>^i; h*-;U©t^jWffoft, >)i^4^ 
ft©3 > 3? i> h *-jl/©|£S#siT fcft&„ 
[0 03 2] Stte. ±i2G;fc§3>£>7 f-*-;U©t&g 
TB. 3>^^7 h^-^C^as^Km-T-t-AEB?: 

3>£* h#-;U8B#T*y-e-A* l^jc**W*2 40 

[003 3] ±KOfc«fc©JHlrtt. l^t-ASS 

3>££ h*~;i^#K^a^i>*K{lftUc©-c. 
-"!#ft_h©3>£* h *-JUgB»tl^©M^{c«m^ t 

-A©^2^ffbnf. *©«*. ei»^nr«B0*ft 

©3>* d7 F*-;l-©|£g£j|trf S C £#rt-S„ 
[ 0 0 3 4 ] fcfc. ±B2»fc©»« , Ctt. &3>** h 

*-^a5^©iagf r -^« t cAD^©*ii{c»j6n?c 
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<£ffl3ttTl>SU>X©g<frfc J: CA 
D-7 ; -*T?ttiE5ifc:-&3>$»* h*-;Higicg?-f- 
AfciffaTSfctrft-^tciJ. S*-;u©^Sfc5fe3i:-3 
r. *-;HM©¥S*fT3!&E#>*a. fiTFc©*B 

? ^©— 2 k^ucv ^m**wx.wm-*r 

[0035] [XT-vViMmiti&tm-vyTY 

UXC. (i. j ) . S^T'CTitCfc^eft/c^tt 
©ttra*«tt©tt£0MS. (X, , Y, ) . fc<fc 
0=. (X. , Y. ) *$x^tt8*BE©** 

-dft-Xfre&S. fc/cL. m=l, 2. 3. 

M. n = 1 . 2, 3, NT$i4. 

[0 036] [ZT?y'2 ] m= 1 k?2>. 

C. (i, j)-r&b^, Column 
= i. Row=j^f-^12?:W5. 

[0 03 7] n=litS. 

[ZT-yyb] S. (X, , Y, ) . E„ (X. , 
Y. ) ©«*«!*« I/. X = X, , Y = Y, if*. 

[0 03 8] [^^6]tSW(X, Y) — Sif 
*SHW5. SWBWtt*?— ^©£»<bb<Bf-A 

[0 03 9] 77] tf- A 

yjrJb'f-irSEjft) C©«£. «*.«. fg$*l 

x. Y#ffl©a»©«. rftto*. 

mT-f-Ac^fflia^^n^nfix. ^yi-r-s, 
[00403 [ xt » 7-8 ] are ofc^sm^n^H 

^Si^Mffll/. Bffirt©^-C©3>$^ 

*ti-en©3>*d;h*-A©iti^ass (xc. y 

c) (HDSr) (02 (d) #JI) . 

[0 04 1 ] [Xfy?9] X = X+Jx (*acSt«« 

mm-?. 

[0 042] [Xf^l0]X>Xe (XS|S|Oii 
^tJUSrrtWc) &P>. X = Xs, Y = Y+5yiL/> 

[0 04 3] [Xf -^l 1] Y>Ye (Yfl|6l©S«i 
^tMWWfc) n = n+lil/, Xfy7'5W 

[0 04 4] [Xf^l2] n>N (fy^(D4ffi 
J*0*!ia#t»7Lte) ft^. m = m+l£t, Xf?7' 
3*6»»)ii-r. 

[0 04 5] [^7-^13] m>M (^f^OMi 
*s|?7Lfc) #iffi£&7TS. ftla. — flSWK^ 

r, 1 5 i i»^©3>$i' h*-;i/©tts*^g"rn«. 

ffe©5=-^7*©3>ifi' h*-^©(4SB. ^©^-fC 
R«^SC4*i-C#i. *©tg^B. ^f-y^l 3«* 
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eras. 

[0 046] COJ:^{COrS3>jri? h 

XfAttJf-^t'J-l 4KIEtt3*l5. CAD* 

-^ColumnJl RowglJO^-y^ftK:, 
rtte^lvtfcCo 1 umnS!L R o wJM©/M|iSSic k 

[0048] mut . mtttv[*m*v- &<omm i 

b*S50nA, 1f>7'y>WITs = 10nS (10 
0MHz) vy>7V>#L-C\<>Zti8Mt2>. C<D 

[0049] q = I b 'Ts = 50nA« 10nS = 
5.0X1 0" lB [A • S] 

mtf«^tf-A«ft«:I b = 2 0pA<kU 
tt^fetDtrSi. JOTOTTs (I b = 2 0pA) 

[0050] Ts ( I b = 20pA) = q/l b = 5. 
OxlO" 16 [A-S]/20. OXIO* 11 [A] = 
25. 0 [/zS] 

MWBS^Ts (InA) *O!0iftS, 
[0051]Ts(Ib=lnA)=q/Ib = 5. 0 
X10" 16 [A-Sl/20. 0X10" 5 [A] =0. 

5 [mS] 

a>££ h*-;l/^©H-?-^-A 
©#16«FlHTh (-fehy;/^*-f AfcStf) £5 00n 
St{5j£TZ>t, IWffitplC 1 0 0*©3>*^ h*- 

[0052] Tj (20pA) = (Th + Ts (20p 
A))xi00 = 25. 5 [mS]x100 = 2. 55 
[mS] 

Tj (InA) = (Th + Ts (InA) ) xl00 = 
1. 0 OS] x l 0 0= 1 0 0 [/zS] 
Wttf&tV. 1 Bffi ( 5 1 2 x 5 1 2 ) hT^-feil/Srttac 
-f£B$fHJTkB, JSajfifflSTCfeliBSRl Onsggt 
Tk = 512x512xi0 [nS] -2. 

6 2 [mS] -C££<D-C\ *«98*sS"Ctt, «*tf-A 
«ifo&«2 0 pAtfc 1 Hffi©*SB$HI«, S£*^^E 
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ttU l^e-ASiS^lnAmft fi£**a<to 
[0 05 3 ] iC5-C. I^t^-A(D^7 htSt&KiD 

[0054] lBiffitiaEcriJcm^-A*^ h-rs 

BMBTb* 1 /zS<b-r^<b, c©B*Hltt* lBB£tt£ 
10 -TSI^BIT j (10 0 US] *fc«2. 5 5 [m 

s] ) «cttebr+»cc/h3i>©r«a-rsci3jj"c* 

[0 0 5 5] H^t-AS^ hCCJ:f3 8;«-C*4««% 
lmmxlmmi^U JiIJ{S^Ma=8, 0 0 0 <L 

TSi, 1 mmx 1 mm(D*acK:tt, 1, 6 0 0BE 
(= 1, 0 0 0 I /2 5 1 ) L/c 

#r>T, lmm a <D«aE^HB*©iif5i&So 
[0 0 5 6] Tu (2 OpA) =T j (20pA)x 
1. 600 = 2. 5 5 [mS] x l. 600=4. 1 
20 [S] 

Tu(lnA)=Tj (InA) xi, 60 0= 1 0 0 
US] x l. 6 0 0 =0. 1 6 [S] 

a>*^ h*-;i/©itS (0. 1 */m) 

[0 0 5 7 ] S>(fcLflM»ffi#± 1 umtlSfcL 
«*£»Tifl3Mmft<DS#&&S. f§¥Ma (=8. 

30 000) rn^-r ti»©-a«, 2 5 u m ( = 

20 [cm]/8, 0 00) -C*5©t?, 3 am ft (D^ 
««6 2x6 2t^-fe^-C*S. 6 2x62 fc^-feJl/© 
1^ U-A*3 0n s, mT-^-Ami^I b 

= 2 0pAr2ooigswT5<biE&rsi. ^s^t- 
nk<SHfttD«ii^nT i B^coao ta*- 

[0058]Ti = (62X62)/(5 1 2X5 1 
2) X30 [mS/7U-A] X20 0 = 
88 [mS] 

40 scifcpWfrcas. 

[0059] m&btcmmtcitfLz, rt$->mmtc& 

VziyZf h*-;l/*«Bi-rS«FHITp«, 5 12x5 
1 2 t^H2;l/©H«-C 1 0#<b(K£T&£, #<D»9£ 

a*. 

[006 0] Tp= (62X6 2)/(5 1 2X 5 1 
2) x 1 0 [S] =146 [mS] 

-^©»tt«/]v*tt*0. 05/imiU ?^U-hl 
50 0 0KPPSri£tl£4>(D£T&<h. Xf-^lmm 



gSKHaTrntt. &©»»)£ ft 4. 
[0 06 1 ] Tm= 1 mm/0. 0 5 [yml/100 
K=200 [mS] 
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? 7-©^aB$ra t c »%© 9 o t u s . 

[006 2] 



m-f f-A->7 HCfcOgKrC&S^* 1 mmx l m * 

Tc (20pA) =5x (Tm+Ti+Tp+Tu (20pA)) 

= 5 x (2 00 + 8 8 + 1 47 + 4 1 00) [mS] 
= 2 2. 7 [S] 
Tc(lnA) =5x (Tm+Ti+Tp+Tu (InA) ) 

= 5X (2 00 + 8 8+ 1 47+ 1 6 0) [mS] 
= 2. 98 [S] 

8-f >^x/">©ffi8U* v #J3 14 cm' t?*4. *© *#gg£f Si. ?x^±©2 8 2<I©? ? 7±XZtk 
9 0%<D&WtC*y-7imm2tlZtt2>t % ift28 2 St *B$IB|Tw «&©»*) £ft£. 
®tD?y7tim£i2tlZ. *?:?Tifl£S&B$PiBTvtt. 1* [0 06 3] 

Tw (20pA) = (Tc (20pA) +Tv) X282 

= (2 2. 7 + 1 ) X2 82 

= 6. 68 3 [S] = 1 1 2 [m i n] 
Tw(lnA) = (Tc (1 nA) +Tv) X282 

= (2. 98+ 1 ) X2 82 

= 1, 1 2 2 [S] = 1 8. 7 [m i n] 
W, IE*©JSrtt, 5 OnAUgcmT-tf-Amifc 20 CiaPC**. 
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